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Abstract: The anterior cingulate cortex (ACC) and lateral prefrontal cortex (LPFC) 
communicate in a prefrontal attention network in humans. The coordinated activity of these 
cortices is necessary for switching attention, and may be involved in decision making and 
encoding of emotional responses. Excitatory synaptic connections between ACC and LPFC have 
been characterized in rhesus macaques, where axons from ACC mainly target the upper layers 
(1, 2, and upper 3) of LPFC, which is typical of feedback pathways, while axons from LPFC 
mainly target the middle layers (lower 3 through upper 5) of ACC, typical of feedforward 
pathways. Disruption of connections and local signal processing of ACC and LPFC could lead to 
behavioral symptoms of attentional regulation, seen in disorders such as autism spectrum 
disorders (ASD). Studies have characterized the structure of long- and short-range pathways in 
the white matter to characterize structural connectivity between brain regions. In order to expand 
on these analyses, it is necessary to study the intercortical structure of connected brain areas to 
identify possible changes in the distributions of axons or synapses that could represent changes 
in specific classes of pathways. We quantitatively analyzed the density of synapses and axons in 
the individual cortical layers of these two areas in adult rhesus macaque brains, and compared 
the results with the laminar density of myelinated axons in adult humans. The relative density of 
each synapse type differs between the different cortical layers and areas, and influences the 
regulation of specific types of pathways. We also correlated the axon density of different cortical 
layers in rhesus macaque and human brain tissue with the goal to determine if the rhesus monkey 
can be used as a primate model system. We determined that the density of axons is highest in the 
deep cortical layers and lowest in Layer II, while synapse density shows the opposite trend. ACC 
(area 32) has fewer myelinated axons, especially in the deep layers, and a higher density of 
synapses in adult monkeys when compared to LPFC (area 46). The densities of axons in the 
different cortical layers follow similar trends in rhesus and human subjects. These findings serve 
as a basis to understand important developmental processes that influence neural circuit 
structure. 
